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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent(EL) element securing superior color 
stability and having long service life and high luminous 
efficiency. 

SOLUTION: In an organic EL element 7, constituted by 
sandwiching plural organic luminous layers 83, 84 with a 
positive electrode 71 and a negative electrode 72, the 
organic luminous layers 83, 84 are laminated such that 
their ionization potential grows larger from the positive 
electrode 71 in the direction towards the negative 
electrode 72. The electron affinity for organic luminous 
material of at least one of the luminous layers 83, 84 is 
set at more 2.6 eV, and plural kinds of fluorescent 
materials having different colors are doped into the 
organic luminous layers 83, 84. Thereby, electrons and 
positive holes can be recombined in the organic luminous 
layers 83, 84, which improves color stability and 
luminous efficiency, and prolongs the service life of the 
element. 
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[0 0 6 5] (it*, X. YIJlWEiHC-Cfcy, Rl* 
-«3t (a) <7>*£ £15] ) T*a$*L«*;iJ|t 

>ffixx^;U=flg«#ST-Clil^-rS^;£ (W i t t i 
gSfE$fcl*Wi t t i g-Ho r n e r SJ£) |Z,fcy 

Tli, @Mb;K*. 7;ua-;i,S. i— f;ugA<$? * L 

n> ; 7*s—n, ; 2-y h*->i$ /— ;i, : i , 2 
-v>h+vi?> ; ex (2-y|-*vifW 1- 
tJU ; v**-*> ;f h7tKQ77>; HH> ; * 

N, N-y^f;|,t«;i<A75 K ; N - > ^ A-tf □ M K 
1. 3-v>W-2--fSjf>;>J-;y^t»J 

[0 0 6 6] «I^S"ltLTI*^14V-^, 



'J, ^hy^ATS h\ TkSfHb^HJ^A, n-^;u 
t -7h4rvK^tf)T;U3 i 5-hA<»$L<, ftlz, n 

y, -aMi^^tosctii-c^^t^ iimto°c~#) 

1 0 0°C*-e0))£aSH$ffiST?tS o ^IC»$L<ltO 

-** (o) 
[0067] 
Ht2 0] 



C=CH 




— (e) 



[0 0 6 8] (3f.<K X. Y. Rl . R2 , r7 , r8 
*fcl*R5 , r6 , r11, Rl2|iBJHBi;Pi:T?&So ) 

■es^^s^Q^^SMgtsjc^-ti-TBiajLfcyy- 
v-^ttait. -Wit (f ) 

[0069] 

Hb2i] 



(9) 



2000-68057 




(0 



[0 0 7 0] (it*> k, mfc<fcl/nli, *H?tl03i 
fclilT'&y.fiO, (k+m+n) ^ 1 "Cft-So * 
fc, R3 . R4 . R 9 , rIO, R 3'. r4', r9' , r 
10'. R 3" . R 4" . R 9- , rIO- im&tmtx-ib 
•5. ) ■emz*iZ> i J7n*7>)-isyi*tZ&mf&&T 

[0071] iiv7')ywzm^$>m&&m®frte&t 

NiCl2 (dppp) (MMitfS.) , [N i C I 
2 (PPh3)2)^ PdeL2 (dppf).Pd 
(PPh3 ) 4 mtfm^*>*lt>o E.fo%WLk LXlt. ft 
TRLfcvi^n— THF, v-n-^Pt';H 
-tJV. v-n-^;H— r>U. i/- i -^Qtfjl/X 

'J A) , V**-*>, K*i/X*> (DME) H$ 

/suae 

[0 0 7 2] 2£L<I*, vx^;h-x;hElm*th 

^«J<D*«:»i| (1) ~ (6 2) imi&W. 
*t t> icIBS £ *t & 4, to X 1* t v 

[0 0 7 3] 

[fc2 2] 



(1) ^/C-CH 




CH=( 



(2) 



C=CH 




(3) 



C=CH 




-^0 



(4) 



(5) 



C=CH 




CH=C 



cr 



C=»CH 



(6) 




(7) 



C=CH 




[0 0 7 4] 
[<b2 3] 



(10) 




Hb2 4] 



(11) 



t#M2 000-68057 




(12) 



2000-68057 



C==C H-O00-0-CH= 



(19) 



(2l) ;c=ch 



(22) 



(23) 
HjC- 



0^ c=c »-O-O^D-O-ch=c^ 



(24) <, >=CH 



(2S) ^ c=cH -o^xlb-cH=c^ 



10077] [<b26] 



(14) 



2000-68057 




(16) 




nt3o] 



(17) 



ftga 2 0 O 0 - 6 8 O 5 7 



(57) 



C^CH 




CH= 



6 6 

jO 




a 



(60) 



(61) 




C=CH- 



(62) 



[0 0 8 2] *«!8l::fcHTf*. 1i!l&Ltzmi&$tit & 

7 >K 7 X^ 'J = vX?'J 

* l J=rT-75>3?T?&o-Ct<fcl\> LfrU «Jt5!l^ 

LI*. £*Tfi8£ifcJili. -fl&0>*r8*X M&S 

"C?fllfi£LTi«fc<, SfclMi, -SJil±(D^i«|^X h^H 

$&*-$t>i±xmm l r t * i\. 

[0 0 8 3] C<7>«fc5fc*i«*X hfijfl 
n) tLXIt. ¥X*ftO>ftlt. mt*M(Cli. 5 0 00 

J*IFi&a<}al^«*x H&ff£ffll>*i, £Rlr«*X 

W#«#63fcJf4>0>£fttt1&ff<DSe#A<3S'>LT (SKfbL 




-CH= 



ltfc*«EL*^l=»L. W«200cd/m2 -e 

<D#7XicfcjS;Sii£:LTIiT g> 1 0 0°CA<»$L 
I*. tt*ffll»6*irt»4*r»t LTT g< 1 0 0°C<Dt 

[0 0 8 4] (b) nmfuitmammit 

**Wa>*«EL**fcj3l»TI4. fia>Lfc«fc?lC. '> 

«-?-8fafi£2. 6 e VU±tt&i><. S-^«f6JtS^ 
©S^CDjtAtt^ * LTf§ifc8!)35£±lf Sfctt 
1=1*, *X HMIfl>**l«na*t, P8«A>bl««lC|6|^ 



(18) 



2000-68057 



[0 0 8 5] C(D<fc5&Efii: LTIi, *»:fi<JlCli. ft 
8fQ73A<2. 7eV©9, 10-2? [4- (2. 2' - 

v^x-;ut*-;u- 1 — r;u) 7i-M 7>h7-fe> 

(KIT. DPVOPANtlSEt$i^fe5. fltitSt 
l*BHtB (2) ) C<0«itfl(DISffifflllC|«ft-r* 
5SifcJi<D*X hfoHtLT, m^S*Q*/l<2. 82eV 
©4. 4' -ex (2. 2 -v7i^>Ut*-;U) - 
2' . 7' -v^x— 4' , 5' , 9' , 10' - 
■t h^fc KotfU> (JilT. DPVDPTHPytKE 

■r^is^&s. witsiistiiB (40) ) m^ssi 

73/><2. 8OeV0)4. 4" -e*.(2. 2-v7i- 
;Ut*->U) — 7i-U> (felT, DPVTPtBSE 

[0 0 8 6] C<T>J: 31-^7. h^aom^Stt**^ 

■^«>**0>aAtt $ $ icag l r %%tomz± if § 

fctolci*. 8*ftT£*xh&SI<DS*IIfo;&a>g£o. 
2 e VJUTt-f SaWtfSLlv 7fcEfii LT 

coo8 7] *«ss#B£«j*-r*&*r«i*x h 

&o -tele. IE?l(D;5A<a*<J:y|£»iaA< 

zrofctolcli. jEfl.A^ffi^c.lSfiilc^lS-rSBg 
[0 0 8 8] *J8WTIJ, *««5tS*a)^|87t-,x H?5 

acD-r^>^k^7 i >vA';^A<pgffilciat^a3!l^f,|Sffi^ifllc 

A*^T*£<fcS£5K*r«38ifcJi£|gB-t'5. COT 

*«*X H&H£ffllvtilf £ < . fljiif . HffiicSSS-r 

;UA<5. 60e V0OPVDPAN$ffllV CKDfSJfeS 

-f ^"Mb/Kx >->■*» ;i/)!>< 5. 8 6 e V(DDPVDPTH 
P y •<^><b?K-f>vA'^A<5. 96eV<D0PV 

[oo8 9] G&ELm*<»mi/tttom£±\ii>tzMz 

l-EBftllf J:lM&t. C(D<fc3^ESlcfct>Tli, SSfg 
^••5/1^7. Kl&fKO'f + ><b^T->vWK»gA<0. 2e 
VW±TfcSCtJ!i<J:y»* LL>, CflUolcES-f* 

»jt3a*A<$bicisi±-r^. c©* 5 

^•f>->-v;ua)S$0. 2 e Via±t LfcEBtLT 
14. #1*1*, ffiaLfc^^^^tS^X h QUOTES 



If* C 

[0 0 9 0] &*T«*&ifclf h 

*h. -«=. 5«EL3R*I*. *«8363tS^<D+V'J 
7 (jEtttm*) ©SEA. #S*SS. 
l*7-iI<DSfI£ HTfl^fclCUfc-S. Hi I*. *T«8fS3fc 
IIA^-li^bfc£ft*<D*r«E Lji?-©x:JwM?— UK 

;kd(4BBICI$*l-ci.^o HiicfcL>r 02. @3 
fl.,t A b*/U 2 l**«£3fcBlc|»&-t 4HA<iETl«liSS 

[0091] a^L'St^iaaj3j:i;KtffiraicmE$EPttj 

aeu^^US^m^aASFH, -$jE7l&\U"Cj|,2fti 
bl*. *a»*lfl)fiS ; fU^U4'siEfl.*<;tA$*l 
*. W«f63t®lc;-iA3ftifcm : Fi:iEfl.l*. *r«f6ftJi 

>***lTl**i:. «?&]E?l.a>Jllt*l::J:y£jft$4L 

f=*x h^aofissttggj: y k-/<> hrosdiettSBici 

[0 0 9 2] 02fc<fet;H3li, *SgE0>*r«tEL3fc^ 

K«<&-S§«£jFLfct cctii. (ga^iE 

?L«iai@siic»mi-€.*«ie3tiit L-cm-£jfcS£. 
•£mi*tm&[s'<)\,3 1 (m-fsjtsfflesju^u) t 

3 2 (^-fSitSroe^U^U) t<DX.*il>%-ls'<ll, 

<Dm<ni-m^itnzm^ti>. ®2\z*-t±oiz. 

f63t®^<Dl^ ;t AKS 5 2 A</Jv$ <<s y . ^ffif§JtH 

^<Dm^-©;tA^§^ic)ttorfi3ta^A<iS)±-r*. * 

v. m-mnts~.o)^<D%\ii<zL>-xizftt>H{>z 
[0093] Sbic n-n%®tm-ni}t®t<DfBi<D 

-fSifeS-NOTm^-aAKS 5 1 A<*$ < ft y . 
JS1-*^X h^SCDB^fO^^ 2. 6eViy±£-r& 



(19) 



#632 0 0 0-6 80 5 7 



8K -E-Lr. &*X H$jft<DS*gi«7J<D£j!><0. 2e 
[0 0 9 4] *f6WlCfc^TI*, &*i«f&3feH£ 

UMffittiLfc. tUt>*>. 0 2lc^-r.k5lc, jEfl.;t 

&#ll0)fflfia ; f-U'<;i/4 2(DK|-ex^.;u^— u/<;u$K 
T*1+£ W*><b*7 t >->*;u£B«>.&) Cilery 

£$i*ZZttfX$&fre>X'&Z Q ftlc. iE?UlA&g 
6 2lCffiMj-f £-T:t>{t'-KT>vA'/U(Dg£0. 2oV 
Bl±fc*-*Cfc"C. m-«3tJi4'lrS!l*J:<iEfl.$i:if 

[00 9 5] 03 *£W<D*«EL^f 

miztm&st g= Lt^xt-;u4f— u^KD&aBH&D— © 

m*8»a£2. 6eV<fcyt»SlrB*)SCtA<»L 
<, «^ L ;tAKS5 2A<ia2(Dlg^ < i:y(iA$<)S5Br 

sii^si*. c<d«£, 0 2<D«^eici*m ; f-aAi4A< 

[0 0 9 6] (C) 31*148)8 
tttoftl*. #«EL3R^<7>ft*fc<fcU:$i&£f6U:£-t*-£ 

fettle, ^rt&fgjfcjiicjsfln (K-^) £*i£t<Di?& 

fl.<0S^lc«k y^dtefifcjfcx H$jK(DBlfitt©j&*£> 
83fcttfoH0>Hiigtt38^i *;u*-A<fc»i* 5 c £ ic <fc 

[0 0 9 7] CCDItJtlt^MI*. iEfttS^-CDH^lc 
tESLr«3tT-^5t<Drfe*itf^j&iBB^4i-f. {Wit 

[0 0 9 8] c<»*9<f^jfett«!lfli:LTIi. m^i. 
^UU^jBtt, ? 7 y x 

^)U'OKiS«:. hyx^y;u7y-u>s$3M*. vX 

^'J^7'J-U>K*<*^$^lf^Ci:A<-etS. CCD 



t'-)ur y - u > * $if * c t *<-c # 4 . 
[0099] *f6Ei::fcix-cii» ca><fc5fc3jfctt&s 

-0(DHlcK-f>y-rS. ^fflH3t®A<. pg 

mmmn-n jt® t - it*® t <& - ®*> * & 
[0100] 

[S1] 







No. 






1 






2 












3 












4 












5 












6 













[0 10 1] &MZitkLtz&#-£t>M:0) : i*>. % 
-HitH<Di5573lcMjttt«)S$aS*nLfcNo. 1. 3, 
4. 5. 6 0)ia^^1tli. S**fl:j5<l:lflBM*fl:£ 

[0102] cc-e. a-ifes. m-ife^fccfci/m 

was fc j: i;»fe^o)M}ttt«5a * as* l fc 1*, 
#is$fflt^fc«^icii, aft. n&i$*vn&£ii}iftz 

li. 35-l63fcll<DlSJ50>IS83?£fr 5 Cilery 
[0 10 3] §*««Jt®lcfclt5*«8*X K#HJt^ 



(20) 



#$20 0 0-680 5 7 



Sfi<WSttb U100: 1-10: 1 ttiZ>&=>\Z76 
3fc14&Hfc<fctf*r«i** HfcS0>SS8)lcJ:y*r8f63te 

[0 104] [2] *T«EL3t?-(D«Wi 

(a) m+im 

0PSffi/««f§jfes (2®ju±) 

©Hiffi/iE?l;tA®/*«fgitS (2l&±) 
<3>(B«/*«36Jfcjl <2®liL±) /S^aAS/SSfc 
€)H1i/iEfl.aAS/W«l63t@ (2®JU±) 
AS/IBS 

©isffi/iE?iaA®/iE?L«ii2Uix*aiii3tH (2»ja 
±) /s^aAS/en 

[0 10 5] C;h.bOT<D~©(Dfl|J*lzfc^-C. IflJiA 
S» iE?l«}iSJi. S*-;-£A@$(D*r«Hb#&SI*. 
-t-Sa&fc^rr&tcD-e fettle ftlcftJKiifci^ ft 
*>\ 88t5*IMiiai:ii, c*ib=II<D*rtl&jte 

MMMI*&MI=ftJI LTtfS^StSu i t S. 



7x*-v^bftst<D£8fflT-£s. z<D®$. mm 
te£G?zm®&&£m^$>ztx. assEss^s 

SroSWffl^ £> ft £ 18 y ft t <fc 5 lc L T t J: I*. 
[0 10 6] (B) iEfiaA^JiS 
IfUiAtSlSIl (IE?UtAJ§. ITLffciiJi) I*. Sfc<fc 

ca)a^<DS^ojSAi*#a$4xr^'Si^ctAv 

< , £*(BI8ft»^<D^I*««>T'J>ftl\ 
[0 1 0 7] iEfL$eii-rS«fi6tLTIi. 104-1 
06 V/cm(»SIIW*O^IC 1 0-6 cm2 /V • s JJl± 

CO)«fc?ftjEtt&Aiiii£@fcm*bftS$m£L 
Tl*, fl*.tf-«se (III) 
[0 10 8] 

Hb3 1] 



Q 1 q 2 
a 



OH) 



[0109] -ca$ns<b^«j$^(f5ctA<-ct§ 0 

-flftxt (III) f=fcivc. Ql fc<fcl/Q2 li, -etl^Ptl 

sm^fc<*:t;'>)S< tt3®<ji&tmm (**ib©'>ft 

-t*lbl*fc*<tMr|^--Ctg^oTt^r 
Giiv^QTyu+u^Ss 7U-i/^fcii 

[0110] ^|gwicfcL>Tii. iE?i»A*a&@0>*m 
tLx\t. ±e-«3t (iii)-ea*tt^<b^«!icfct% 
r. T'j-;u7*5>53fim±aiitt$f-ii»tttti;a 

0)&ofc{ta1fat LTIi. 8l*li-flft;t (IV) 
[0111] 
[<b3 2] 




[0 112] (St*, Rl3~Rl7|i % *h?1xT)l*)\, 

m»mttx\t. &.T<Dbo)m£mfz>zttfx2z>o 



[0 113] 
[<b3 3] 



(21) 



t#B3 2000-68057 



\/ 



6 6o 6 
6 6 

6 6 6 

Hio-O-y-OO-N-o-O-v-O-^ 

6 6 



CH, 



CHj 



O. U JO 



[oii4] c*if>o)ETLaA«jai*r«i*. ma-cm* 

[0 115] (C) H^&AS 

h^sas dt^aAei&if) i*. KEffi<tyaA$ti.fc 

ff.«Kig*Ct*<-e£i>. 8-th'Q*-> 
Y >£fcl*-E-<7)Ki9<*0)ftS|g(*. *IM4***S? 
T*/-^j|»»SfA<»*L<^lff>*l^„ 8-tKn* 
0 >i£kf**cBiSi»<*COftSfifc<n0i| < t LTIi, 
(-fifties y /-;H-fci*8-t Kn* 
•>*/y» (B+u-h^stftS+u-h**-*/^ 
hMb^«5^A<^(f b*i^„ C4ib0><bft1$ji*-ll-effli* 

[0 116] (D) Uti 

ffim*, *^«ficiE?i$;tA-rsfc«)<Dmffit?&y. c 

OPSffitL-CI*, tt9B8»0)Att> (4eVJU±) ft 



1. °ft- maei914(b^«)fcj:u:c*ic,(7),«ft«)$a 

ffitost-f &t,<DA<ii?£L-<ffli*b;K£„ co^fcs 

O (-f>v^A^>++->K) , Sn02. ZnO?© 

Hg&£-*>A/<-y$ 'J >-yii<o^icj: y 

aie^^fig-r^cticiy^s-e^s. pa«tfcsm« 
*ynit*isyus-raftici*. H3ti^wr-52a*$ 1 
o%«fey*^<f *ctA<n*L<. matur 

J5I*. tmi-txfc&tf. ffl^1 0 nm~ 1 urn. L 
<l*50~200n mCOEHT'Slf 
[0 117] (E) e« 

m^i-s^&A-f y, c 

©^taitLTIi, tt5g|»G)/h£l* UeVlilT) ft 

a, ftft, mae*t4(bft«j*>j:o:c*ibrojift«)$a 

««5lli:-*-Si<D3SA<ffll*b:K£o C<D«fc 5 fcttl&H 

ft. A I /A I 2 03 -<>v<7A. ft±SftB 

3?A«S£lfb*l£o 
[0 118] Mtt. ;i*Vb<DS««jSt£m*Ts K£ 

'j>^©^jtic«fcyaiK$»fig-rsc 
tic*y^»-c$§ 0 &iiifcsstiJ:y#sft£i&yai 
^r«ftictt. fEjtic^-rsaa^j 1 o%<fcy*£<-r 

ZZtt><m*L<. *fcmffitLT0i/-h»tSli1 o 
0«/PlilTA<W*Lt>o *b(^ISI51*tt«lctJ:S 
lOnm-ljim, »f L<l*50~200n 

[0 119] [3] EL JR^WttSt 
3*IC, S«EL^<0Sf$Lt^8i^$iftWri., it 

^S*^b<f53ia^. 10nm~1//m, #$L<I*5 
O-aOOnmroefflOTSSlOSi^aiC, ft*Y>X/< 

•v^yvysiro^iz^y^Lr, PS«£ttS!!-r-&. 

C<DP§fc±lc$T#*4T?fc*jE?U£AS. XA* 
iHS. 2®JU±0>:fr«l6ifeli, S ; F;tAJS(0*«*4A>b 

u t> mm £ * h ^tiom-t 4 „ 
[0120] c*ib(Dj5ig<Dffc8i£;4i Lri*. xtf> 

b, E.&mm&fiw*Li\ titm&t Lxmm&zmm 

-t**ft. &»&ftl;J:, £ffl-f £<bft&0>88. 

A<. -liftlc. H»S©»H— KftlSftSfi 5 0 ~ 4 o 0°C. 

asai o-6~i o-3p a , mmmsio. oi-son 

m/fj>, SS;gg-5 0~3 0 0°C, Kl?5nm~5// 

[0121] ^ffi^sicgjitttiaH^ K-tf>yr* 



(22) 



^gg 2000-68057 



£lf-SCi ftfcMKI*. s^§aa«ic2 

B£A*i. te*KK-/<>Ki:ft£3l?fc141&g£A*i. 

[0 12 2] C*ib<D^«<bS&li£ff*fi£L/=&. *(D 
$L<li. 5 0~2 0 0 nm(D£H<DI§I5l::ft4«J:9 

T. S«±KPlEti£iSlt£fc&. MIE<7))i^i2(0«IIS-C 

an l x nmt * c 1 1 °imx & 

[0 12 3] C<0«>:5ICLrl#f>*lfc*«ELm^Z, 

ttt L,-ClE3~4 0VfiS£EP»]T§±:. SSifc£«a4 

-flc3gttli±<£i;fcL> 0 $£>|c. X3&«E£EPfltrf S 
i§SKIi, I1IA<+. ft£A<-<Dtt!l8Kftofcita>*. 

[0 12 4] 

innm »=. *jratJM*tt&iiiMi=j:yiMi? 

r-iiftiv, 
(SIMM] 

(1) ftttELft?0>ft?1l|jft 
H4ICI*, *3SJ6«<D*ttEL*T7A<*£;h/Cl*S. 

w(d*«e ljk* 7i*. mi 7 1 fc<fct;^ffi7 2mizft 

Xg«7 9±l=Mft£tl?lt«. Ml 7 11*. #7XS 
«7 9±l=rtB**i % C(DHffi7 1±fC*Mfc**H7 

ttfb^ftoS 7 3 1*. MI 7 1 0±l=jfttt$*l*:jE?l.£A 
■ Sit. C0)±(cSJi$*vfciEfLlial@8 2i, CCD 
iETLMaiJa S 2a±l=11JI*tifeftttft%il£ Lrrom 

-**» 8 3 fciyf-^jtl 84t, 7 2 flHOTm 
-Hit® 8 4(0±lc«S$^fcm ; ?-aAS8 5**6 ft 

y. *?3Ajia 5<d±(c»«7 2«t«n$ih.r^«. 

[0 12 5] (2) *«E L^CD^S 
Crojc^ft^HlifillKOWttELSR^tt, &0>J:?ft¥ 
IH'Cf^SiL/i. -fftfc>*>. 2 5mmx 7 5mmx1. 1 m 
m-*-f X*(D#5X«tfi±|:: I Tomtit 1 2Onm0>® 

TkT 5 ttlUft* u MftCJKJt<r v ?q f;ur;u=i -;u 



[0 12 6] $»LfcaaXftfttt£. ffilKa>X2ft* 
SB CB*H2ttffr (*) S] ©ai«*^y-l=IBSf 
Ztttlz. t'J?-f>«<D«fiJftH»7H-h$7 0fflS 
Lfc. C*Vb<D^-hlcli. jEASAtjTfM: 
LT(D4. 4' -t*X (N, N-v- (m-h'J;U) 7 
£/] -4" -7i3-h'J7i-^7i> (JUT. 
T P D 7 4 tBSE) 500mg. lEIMi&ttHbLXa 
4. 4' ~tX [N-7i-;U-N- (1— *"7^U) 
-4-75/ 7i3) h'J7i-;UT5> (IUT. T 
PD7 8tB5ffi) 5 0 0mg. S-£*M7>&fttm 

(«I«Xh«l!I) £LT<D9. 10-v[4-(2, 
2' -i?7i-;i/t*-;b- 1 --OU) 7i-/l/] 7>h 
?-tr> (OPVDPAN. fltiiitiiffrffi (2) ) 100 
mg. m-£ftB<a«)fct4&ifi:L-C<D4, 4' -ex 

[2- (4- (N. N-v7i-Jl-7 5/') 7HW 
f-;u) e^x-M/ (BIT. DPAVB i fcME) 1 0 
Omg. W=*Jte«<D***W (*«*X hfeft) tL 
T0>4. 4' ' ' -t*X (2, 2— :/7x=JUe=JU) 

- (2' . 2" ' -v7i-Wt-$-7i;U» 
(KIT. DPVDPQPtSSffi. «jgiCl*Stl8a (3 

1) ) 1 OOmg, %-ft%m<»tk%WfoKt. LT<D3 

- (2* -*>y?TV')M -7-vif^75/7 
■7'J> (BIT, *Ty>6£BggB) . IT-aAttfttL 
T<DMJX (8-fc KQ**>*/ 'J » 7>U5-^A 

(KIT. A I qtBSE) 1 OOmgJAW:. 

[0 12 7] -5-LT. 1 x 1 0"4p 

attSELfci. 5tr. TPD7 4Ay<D/t*-h£JlO 
»UtTPD7 4 £2HPJ3E*#StK± (IT.Oti±)-|: 
Jt«*1*, M*6 0nma>iE?l£AJI$fftHlfc. ftl* 
UTPD7 8 A l J <D?R— h^rflfl&UT T P D 7 8 £M§6 
*-tt. IE7LaA®(D±(cKIf 2 O nm<DIE?LiaaiJi£fi£ 
ISLfc. «t>T. OPVDP ANAUCO/K- h<tDP A 
VB i MHDtf-Y-ktmmztiateLX* DPVDPA 

Nfc«fct;DPAVB i zmmzmmzi*. aE?us}iSj§± 

IC SI?2 0nm<Dm-f6it)i^»Hill3tLfc. ft 33. 
B-Mil:filt5DPVDPANiDPAVB i to) 
Mfitfcl*4 0 : 1 T'fcofco 

[O 1 2 8] ^t^T. DPVDPQPAycO*'-ht5 
vy >6AycD#-hi:£|5]B#lc}jQ»iLT. DPVDP 
QPfc<kI/^T'J>6^HfE$ii-. »-*3t)l±lC. IS 
H2 0nmC7)m-«it®$«®ISJtL/c. ftfc. 
it If IC33lt4 D P V D P Q P t 9 -7 'J > 6 t (7)2flltl* 
40: IX'&itz, C<0^. A I qAy<D/1f- h$ttl8ft 
L.T. A I q$m_3§}t)l±lCit«$1*, H20nm 

<»m^aAi5/«SLfc„ 

[0129] ca)fiesLfcs«$ssffl^ibisy 

tbL. ±ffim^aAS<7)±icx7 1 >uxx^-;uS!(Dv 

7>U 5 - t7 A t y ^-7 Afr b ft ^ Uf ^AM 5 
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^2000-68 0 5 7 



OTK2&1 * 1 0"4p a, I&M&&.0. 5~1. 0 n m 
/fPVtkftVmt. RJ*1 5 0nm<D|!gffi£HML 

tZo 

[0 13 0] ZO^ol-LX. DPVDPANcti|:t6 

sjtit^HtLroDPAVB i ^K-e^Lfem- 

§t%mt. DPVDPQPtpir:l3fctti4lft4:LT<n?7 

f# £ E L £ ft K I, fc . 

[0 13 1] (3) *«EL3R^-(Df§itSS» 
(2) t?{#**lfc*Hffi0lM <7)WfflELl5^ICOL>r, 

^<fc. -ffcfr*. S&EL&^IC. I TOm«£IE, A 
l -L i 6 V(DiE35SE$ffttlLfc 

ttiatt6V. $3fEg«2. OmA/cm2 , S£ 2 1 0 
c d/rr>2 U&y, «5tSfl^li1 O. 05cd/AtS 

Si. CS-100) *«rr«frtfu-ci*. seismic 

LT. C0>5&^£. «]WSSl OOcd/m2 T'g^Sl 
jSTI-rSSaffiBLfct-?). SSA<5 0cd/m2 

i-fc££T?0>¥8B*ftsiii8 2 o o^rar&ofco 

[0132] immw 2 ] ^njfifiii 2 v\t. mesetfefl 
1 i=jsi»r, *=««j|aftit*x LT. D P 

VDPQPlZ«^.r. 4, 4' -t*X (2. 2-vv7 

i -ji,tf-;u) -2' . 7' -v^i-;u-4' . 

5' . 9' . 10' -f h7tKPtU> (DPVDP 
THPy. fllititlilllJlB (4 0) ) fcttJHLfcliWI*. 
StltMl i:H«:LT«EL|»iMLfc. 

f=*«EL3R^icoi%r. mexfiMi &ntia>ft&-c 



em$«2iz*-r. 

[oi33] cssis&i 3 d ^ssififw 3 1*. «-**»i= 
seajtis^a^ K-e>***ti:fci=*-»*iiic 

4. -ffcfcb. *njfiffi3-ett. ttexitfi i i=jsi« 
r. s=*&ji(o*x hnutt lt. dpvdpqpi; 

tt^.t. 4. 4' -t'X (2. 2-v7i-Jl,f-W 
-J-7i-l/> (DPVTP) £fl£fflU 77'J>6 

1 h ntttf>**(=<fc y*«E LS^£tt8?Lfc. 
»t>tlfc*«EL^UOlxr, SIMM ^RttO^ 

%e0>K<tli&* -a tz 0 J: tfft&lzioitTa 

S2i-^-r„ 

[0 13 4] CtttMH 1 ) *tttt«M TH*. IMBJtftfl 
ftSDPAVB i fc«fctf$7'J>6$«B&LfcJilrtli % 

[0135] [Jttt«2] MM1 1 fcfcivc, DPVD 

p ANdjtt^y i:tpd78 £ffli*-cm-#6ftB£«*j* 
Lfcswn*. sifeMi tPWCLt. «ielx?^ 

SSL. ntt®#&-eftftK*£Lfe. ft*. m-HifeS 
KfcltS TPD78tDPAVBi £ (DSSttl*. HJfi 

mitmc<4o : 1-cfeofc. mtiitea)«s$a2 

[0136] (tttt«3) SIM 1 l=£ivc. DPV'D 
P A Nttttfr yiCDPVDPQP £flU*Tg-ft3fef|£ 
»fi&U DPVDPQP«7)ft*?yiZDPBDPAN$ffl 

ffofc. jejtK»o>e**a2ic*-r. 

[0 13 7] 
[«2] 









mum 

(cd/A) 


m 
om 


<Dj&> 




13911 


DPVD PAN 


DPVDPQP 


10.05 


8200 


-0. 10 


0.26 


39012 


DPVD PAN 


DPVDPTHPy 


9.2 


j 9000 


0. 12 


0.36 




DPVD PAN 


DPVTP 


8. 1 


18000 


| 0. 10 


0. 20 




DPVDP AN" 


DPVDPQP" 


2.5 


1500 


-0. 10 


0.26 


W3SN2 


TPD78 


DPVDPQP 


4.3 


2300 


0.20 


0.46 ! 


H«M3 


DPVDPQP 


DPVD PAN 


4.5 


1300 


0. 10 


-0.26 



(3) a*ftttS«)K-tr>y/ib 
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Co 1 3 8] ttz. &mmmfi&if&tt&mx'mi*tzG [0139] 
$S3ic*-r 0 





(e V) 


(eV) 


DP VDP AN 


2.7 0 


5.6 0 I 


DP VDPQP 


2. 60 


5.8 6 


DPVDPTHPy 


2. 82 


5.9 6 


DP VTP 


2.8 0 


5.8 0 


TPD7 8 


2. 40 


| 5.4 0 



[0 1 40] £2fc<fct/83J:y, tt«ff92. 3ttt« 

mi tnmmi tztt&tzt. mbm 1 a#*<ft*tt 

jsr^t, «ttft*fi««tj*-*-«ftttft%ttttott?ii 
»Afir2. 6e v&L±tti>ztx. jjijiasai^-e 

mimtrnt^xn+mtoz. eevuTa 

t O £ m l*X € T^Mlc fiifrfcfg^t, *n £> n & c t Mm 
#t > •> -v ;u £ y t * £ < t Z z t ft ■& c t A< 

[0 14 1] <t C5"C, HS6«1-3ro»«SEL«^(D 
tt«ll*tt««il1-3J:yfi*lSCtli. fltlffiroirfcyc 
Hi£^1 ~3^tt«Lf=t^> HSgfl1J:yfc 
Hffi«2. 30)£A<£blCffi;h.-Cl*&,, Zfl)IStL 

r. mmm2. 3-eij, m-*3t®«fcy 

WLt. S&JS8I1 t?lim-«it)i^«fiE-r-5*«l*x h 
tftHOT^m^Sla^^^l^CirA^^btii. ZO 
tzS>. SSffi«2. 3 TI**«ISftJf ^OTm^OT&Alij!)* 

£fc. £«£ft«^<DS*<&&A14j4<*y&#£;h.*:C 

t-c, waig}t)swroiE?ii:m^ro#fiaAuyK)» 

U <fcyn^x^;u^-«MA<(ft5ti€.fc«), sss 

[oi42] cuffiffl 4 ] *nte<w 4 1*. m-ss3t® ic 
^«t-&4„ ^hjs«4-ci*. m&mmw 1 i=&i*t. 

[0 1 4 3] Tfcfct,. «fiUJDi»tf- h£ 8-3fflfiL 



>^*a-e^-nzA*ifc. ■?■ it, flrssstefli 1 tm 

ft. DPVDPANAy^-F. OPAVBiAUO) 
*-K fc£ tfn,?U> A y^tf-h £»)!!& LT, DP 
VDP AN, DPAVB i \sl/£f3l&f\ZM9& 
£M:X. IEfl.«JiSI®±lzmi52 0 nm(035-3Sifc|f 
HHgLfr. fcfc. £-£#11 l=fclf &DP VDP AN 
tDPAVB i tJl-?l/^t(nliltlt4 0 : 1 : 1 T? 

croft. sd!Biii£e>ii tp«icLr. 

H. V?£AA£J:tfMK1lffLT*a]K0i 4 0*41 

[0144] t»&*tfc*«Ei_im=oivc. 

WlEL*?l=. I TOStt^iE. A I - L 

6V. H3Sffij£2. OmA/cm2 . StUOcd/ 
m2 Tfcy. fMtSS*|*8. 5 c d/At!US&*T-fco 

fc. *f=. i«fc«fc^3SSH- <syju»ttflL cs-1 
00) -easi-rsA^y-ei*. fg*ai>»c«if6jtjSi4S 
»6*ir. feitcoKi-tti^SHr^fc. -eLr. com 
tnwsjti oocd/m2 -esRsiaiTicTSfi 

3aSMLfci:C5. SJSA<5 0 c d/m2 |ctt6$-C0> 
**»MI*7 3 00B»|B|t?j5-3fc. *fc, «3fefeO)S:<b 

[0 14 5] (Hi£W5] *Hffi«5T-li. 35ffil?Jggy 
41-ft^r. a-*itll<D»«^XH»Hi:LT. DP 
VDPQPlCft^T, lWE3llfi«2rffl^fcDPVDP 

THPy (flijgsiifltrSB (4 0) ) *«fflLfcan». 

l?ffi«4t^«|CLT^«ELS^$^SLfc. ffgtl 
fc£SEL£^!C-D^-C. fj!eHffi«4tl^«(D^a5T' 

fc. «*fflrti=»»**iiji6*ir. s^ss^fttfEJt 
s^S4ic^r. 

[0 14 6] [H1S9I16] *SMfi«6T7tt. BUffiUJgeil 

4IC331NT. S-*JtB<D^ hilt LT. DPVD 
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JHLfettfttt. t|S]«<7)^lCj:y*«ELHl 
[0 14 7] 0fc&fll4] HJ£«i)4lcfcLxr. KITOTjS 



D 7 8 1 1 tiZ)l,7isl,$m%ZitTTE : tltilj£®\Z)\,1 

[0 14 8] 
[$4] 









mom 

fcd/A) 


m 




<m v 




DPVDPAN 


DPVDPQP 


8.5 


7300 


-0.10 


0. 26 




DPVDPAN 


DPVDPTHPy 


6.4 


5200 


0.12 


0.36 




DPVDPAN 


DPVTP 


9.0 


17000 


0. 10 


0.20 




TPD78 


DPVDPAN* 


3.0 


1800 






39017 


TPD78 


DPVDPAN 


6.2 


4700 


+0.30 


0. 20 



[o i 4 9] a4£y s njg^4~6 ttt&m^t ztt 
mtzt. nj6»i4~6<Dde«jt3!i^i*. s#i&. a 

^Sft*!^. 4eVC2. 6«Vj;ytlUTPD7 

l J. m-*itSi:LTa^-afa^A<2. 4©Vt2. 6 
e V*y<Sl*TPD7 8£ffll^T. m_f6JtSt 

tastes* siHi-rtiif#^A<fi < c t tfmw l 

tz. 

[0 15 0] 7 ] HSgflp-ei*. H!fifi94lc33 

l*T. !B-385fcJl<7>tm£TPD7 8. m^fgftllOTtt 
14* OP VDPANt Lfc. TP 07 8(Dfl?-8*a*Jf* 
2. 4 e V. ^^->1k^>vv;U*5. 4oVtfe 

y. m-SEi*2. 6 e viaT«>a^afp*T?&y. m 

x. n~%%®iz%mti>m%mRtLxit. w<)> 
6icAx^.r;u^u>i Ltz. SSSSfH 7 «fc y . 
-®<»*ife@A<®^-jafa*2. 6 o viii±r-&mf. 

y £ iFfttfUgfe 2 5 C t £„ 

[0151] 

tt««l::|8] ^ o T •< * Xb*^ > v -v /UA<* # < & J: 



C t A<T- t 5 * 1 1 lc«;Kfcfe$5£14 

4. iEn<D^inm^<Dm&im±X'^i>(Dx. % 
*<Dm0tint £ 0 * c t tf-c £ t> . 

[0 1 5 2] -?-LT, '>fc< tt,-H<7)*««JtS$«| 

«-rs^«Sfi3t«fi<7)ST-sfa** 2. 6eva±tt 

±. ««£JfcJil::£AS*tSlE?l*S*<Bi9«A^<fc 
[iaiS©fB5m<fijiW] 

[Bl 1 ] *«|E L3R*<&H#/lifi$UfcMt*i:MU*- 
[0 2] *!6W<?)*«lELjfl^<DIE5tS>6«SlZfclt4l 

its. 

[0 3] *!6W(0^tSEL^<D365tliifi«5l-fclt4l 
0. 

[04] **W<7)lliS0>|1<7)^«EL^<7)*^«/S* 
*f 0. 

[»^(DSiW] 

1 SfjlAU^^ 

2 iEfl-aAL/^;!/ 

3 eau^u 

4 dH-lF-U'^U 
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7 ftttEL*? CDS 

3 1 m-fSJtSCDffi^U^U 7 1 

3 2 m-HftScOfc^U*^ 7 2 

4 1 S-^jtSCOiim^U^^ 7 3 

4 2 m-MJtlCOffim^U^ 7 9 

5 1 m-*3tHtm-«3t@CDSTS»*COS 8 1 

5 2 m-IB^KOS^ajOTJtllT-aAU^yKDS 8 2 

6 1 m-*3t®C0'T^-Mt^-r>v-v;Ui:IE7l, ! tAU 8 3 
^JKOg 8 4 
6 2 m-S&ftltm^fgjfcllCD-fJi-MbtfT >y*^ 8 5 



lEflJiAS 

m_!6)tS (*r«SSifc/f ) 



[Hi] 



z 



[134] 



[02] 


31 


/ 7 




ft 1 

IBM 


ft 2 


^ / 

62' 




\ 

42 



^ 7 



52 
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31 



ft 1 



■^7 



41 / 
62' 



32 



52 



ft 2 
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42 



72" 




71- 
79^ 



-85 
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